In this paper, we obtain an approximation in law of the subfractional Brownian sheet using martingale differences.
Introduction
As an extension of Brownian motion, Bojdecki et al. [] introduced and studied the subfractional Brownian motion, a class of self-similar Gaussian processes preserving many properties of the fractional Brownian motion (self-similarity, long-range dependence, Hölder paths). However, in comparison with fractional Brownian motion, the subfractional Brownian motion has non-stationary increments. The subfractional Brownian motion arises from occupation time fluctuations of branching particle systems with a Poisson initial condition, and it also appeared independently in a different context in Dzhaparidze and Van Zanten [] .
Recall that the subfractional Brownian motion S H with index H ∈ (, ) is a mean zero 
where [] obtained an approximation theorem for fractional Brownian motion, Rosenblatt process, and fractional Brownian sheet, respectively, using martingale differences). Dai [] showed a result of approximation in law to subfractional Brownian motion in the Skorohord topology. The construction of these approximations is based on a sequence of I.I.D. random variables.
There are two possible multidimensional parameter extensions of the subfractional Brownian motion. The first one is Lévy's subfractional Brownian random field, and the second one is the anisotropic subfractional Brownian random field. In this paper, we will consider the second one in the two-parameter case and call it a subfractional Brownian sheet. This is a centered Gaussian process on R 
where B is a standard Brownian sheet and K · is the deterministic kernel given by (.).
To the best of our knowledge, no work has been done on weak or strong convergence to the subfractional Brownian sheet. Motivated by the aforementioned works, as a first attempt, in this paper, we will prove weak convergence to the subfractional Brownian sheet result for processes construed from the martingale differences sequence in the Skorohord space. It can be seen as an extension of the previous results of Shen and Yan [] to the two-parameter case.
The rest of this paper is organized as follows. Section  contains some preliminaries on the stochastic process in the plane. In Section , we prove the main weak convergence Theorem . using the criterion given by Bickel and Wichura [] to check the tightness of the approximated processes and the convergence of the finite-dimensional distributions.
Preliminaries
In this section, we will use the definitions and notations introduced in the basic work of Cairoli and Walsh [] on stochastic calculus in the plane. Let ( , F, P) be a complete probability space and let {F t,s ; (t, s) ∈ [, T] × [, S]} be a family of sub-σ -fields of F such that: 
t,s X t , s = X t , s -X t, s -X t , s + X(t, s).

Definition . An integrable process X = {X(t, s), (t, s) ∈ [, T] × [, S]} is called a strong martingale if:
• X is adapted;
• X vanishes on the axes;
i,n denotes the σ -fields generated by ξ (n) i,n and F (n) n,j denotes the σ -fields generated by ξ (n) n,j for i, j = , , . . . , n and n ≥ . Let {ξ (n) } n≥ := {ξ
Then we call it a martingale differences sequence. Obviously, for a martingale difference sequence ξ n ,
is a strong martingale. Let be the group of all mappings λ : 
t, s) -y(λ(t, s))| : (t, s) ∈ [, T] × [, S]} and
Under this metric, D is a separable and complete metric space.
where the sequence K (n)
and [x] denotes the greatest integer not exceeding x.
It is well known that if the martingale differences sequence ξ (n) satisfies the following condition: 
Main results
In this section, we will extend the result of Morkvenas [] to the subfractional Brownian sheet with α, β >   in the following theorem.
, and {ξ
. . , n} be a square integrable martingale differences sequence such that for all
for some C > . Then {S n } defined in (.) converges weakly to the subfractional Brownian sheet S α,β in the Skorohod space D as n tends to infinity.
In order to prove Theorem ., we have to check the tightness of process S n and the following lemmas will be needed.
Lemma . Let S n (t, s) be the family of processes defined by (.). Then for any (t, s) < (t , s ), there exists a constant C such that
Proof Notice that
By (.) and Eξ
For any  < t < t , and
Conversely, if nt -nt < , then either t or t belong to a same subinterval [ The second term follows from a similar discussion. This completes the proof. Consider the set
